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I.  Statement  of  the  Problem  Studied 

The  work  of  this  contract  was  "particularly  directed  at 
understanding  the  interfacial  processes  which  occur  within  the 
double  layer  and  their  relation  to  overall  electrical  response..."* 
The  work  proposed  was  "concerned  with  the  electrical  behavior 
of  (ionic-conduction)  systems  in  which  a  nonmetallic  solid  or 
liquid  is  in  contact  with  metal  electrodes  or  a  concentrated 
electrolyte."* 

The  work  was  originally  funded  for  1  July  1981  through 
30  June  1984.  A  no-cost  extension  was  granted  to  31  December 
1984  and  changed  to  14  August  1984  upon  receipt  by  the  P.I. 
and  his  institution  of  a  new  A.R.O.  contract  beginning  15  August 
1984.  Thus  this  final  report  includes  work  done  only  through 
14  August  1984. 


II.  Summary  of  Most  Important  Results 

The  completed  results  of  the  work  of  this  contract  appear 

in  the  12  papers  of  the  enclosed  publication  list.  Of  particular 

importance  is  the  work  on  lattice  gas  models  of  the  double  layer  . 

(numbers  4,  7,  IP,  and  2P,  where  P  indicates  papers  in  the  pending 

publication  list).  Since  the  work  has  been  described  in  some  detail 

in  earlier  reports,  such  description  will  not  be  repeated  here. 

It  is,  however,  important  to  note  that  we  are  the  first  group  to 

obtain  significant  results  for  systems  involving  dipoles  of  finite 

o 

rather  than  infinitesimal  length. '.(Papers  2,  5,  6,  8,  9,  and  ^ 

_>  p&v; a  are  concerned  one  way  or  another  with  the  interpretation  of 

impedance  data  in  dielectric  and  conductive  systems  Involving 


* 


Quotation  from  the  original  proposal. 


liquid  or  solid  state  electrolytes.1^.  We  believe  that  they  have 
contributed  appreciably  to  providing  new  and  better  ways  to  analyze 
and  Interpret  small-signal  ac  data  in  these  fields. 

Not  Included  on  the  publication  list  are  three  areas  of  work 
in  progress  which  have  not  yet  resulted  in  papers  ready  for  publication. 
The  first  involves  the  preparation  of  a  joint  monograph  on  impedance 
spectroscopy.  The  present  P.I.  will  be  the  principal  editor,  and 
during  a  three-months  visit  to  Austrlia  in  the  spring  of  1984,  he 
prepared  first-drafts  of  several  chapters  (a  total  of  about  130  pages). 
This  work, in  conjunction  with  other  co-authors,  will  be  continuing 
for  some  time.  In  addition,  the  P.I.  has  made  appreciable  progress 
on  work  on  the  small-signal  frequency  response  of  dielectric  and/or 
conductive  systems  involving  a  distribution  of  activation  energies  - 
a  common  physical  situation.  A  paper  on  this  work  should  be  completed 
soon.  Finally,  Dr.  S.  W.  Kenkel  has  made  substantial  progress 
on  the  Monte  Carlo  analysis  of  the  response  of  a  monolayer  of 
infinitesimal  or  finite- length  dipoles  under  a  static  applied  field. 

This  work,  important  for  the  inner-layer  region  of  the  electro¬ 
chemical  double  layer,  takes  almost  all  electrostatic  interactions, 
planar  and  perpendicular,  into  account  in  an  exact  fashion.  It  is 
already  showing  results  quite  different  from  those  of  previous  more 
approximate  approaches. 

Finally,  it  may  be  worth  mentioning  that  parts  of  the  work 
done  under  this  contract  have  been  presented  as  talks  at  scientific 
meetings,  for  example  at:  the  Montreal,  Canada  meeting  of  the 
American  Electrochemical  Society,  1982;  the  Southeastern  meeting  of 


the  American  Physical  Society,  1983;  and  the  6th.  Australian 
Conference  on  Electrochemistry,  1984. 

We  are  most  grateful  for  the  continuing  support  of  this  work 
by  the  Army  Research  Office  and  for  many  helpful  and  pleasant 
interactions  with  A.R.O.  Staff. 

List  of  all  Publications  and  Technical  Reports  Published. 

This  list  is  presented  on  page  4. 
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